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Abstract 
India is a developing country and statistics shows there is a lot of disease-causing insects or 
organisms that affects the growth and yield of plants. We can overcome from these kinds of 
problems by using the modern genetic technique, i.e., genetic modification of plant cells. To 
reduce the losses caused by the organisms and the harmful insects for the farmers on the 
rural area and bring it to the light, so that the people who actually need help should get a 
helping hand. There is a misconception on genetic modification that it can affects on the 
genetic functions in the human body but if we implement in the proper manner we can arrive 
with the good results. The aim of this paper is to introduce a new trait to the plant that 
Provides resistance to certain pests, diseases, or improving the nutrient profile of the crop. 
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INTRODUCTION 
DNA structure produces mainly four 
different parts namely mRNA (Messenger 
RNA), miRNA (Micro RNA), tRNA 
(Transfer RNA) and rRNA (Ribosomal 
RNA) which is composed of the 
nucleotide named A,T,G,C. Gene is the 
functional part of the human or other 
organisms. The mRNA is nothing but 
gene. The gene is responsible to code 
proteins. If the protein is highly expressed 
that leads to some kind of disease. The 
miRNA is responsible for the controlling 
of mRNA (Gene) where it can binds to the 
mRNA and stops the production of gene 
thereby stop the gene functions. For 
example consider some insects like 
mosquitoes and flies that can harm the 
plants by damaging the parts of the plants. 
we can avoid the harms caused by the 
insects with modification of the genetic 
structure of the plant by injecting the valid 
miRNA to that particular plant so that it 
binds with the mRNA of the insects that is 
responsible for the some important genetic 
function in that particular insects or 
organisms body and prevents the further 
harm caused by the organisms. 
 
The double stranded DNA structure 
produces four different kinds of RNA 
namely mRNA (messenger RNA), tRNA 
(transfer RNA), rRNA (reference RNA) 
and miRNA (micro RNA) which is 
composed of the nucleotides A,T,G,C and 
is shown in the Fig. 1. 
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Figure 1: Structure of double stranded DNA. 
 
The motivation of the work is to reduce 
the losses caused by the organisms and the 
harmful insects for the farmers on the rural 
area and bring it to the light, so that the 
people who actually need help should get a 
helping hand. 
 
EXISTING SYSTEM 
In the existing system it was Implemented 
on the following plants namely BT Cotton 
and BT Brinjal. 
 
BT Cotton 
We have a biological pesticide named B. 
thuringiensis from the bacterium Bacillus 
thurunguensis (BT) used to protect the 
cotton crop. The pesticide is obtained in a 
natural process in the various stages of the 
bacteria starting from the early stages like 
caterpillars to moths and butterflies. 
Usually it resides in the surface of leaf, 
feces of animals, storage environments and 
even in the rich environments where insect 
resides. 
 
This bacterium produces a large number of 
BT toxins which is not helpful to various 
insects. It mainly affects the larvae of 
moths and butterflies, cotton bollworms 
and the similar insects [1]. For example 
BT toxin is inserted as transgene in cotton 
resulting in production of natural 
insecticide inside the tissue. 
 
The important organism or the pest in the 
cotton crop is lepidopteran larvae, killed 
by BT protein in modified cotton. This 
results in avoiding of usage of big amount 
of large and wide spectrum insecticides to 
eliminate lepidopteran pests, which is 
helpful to the predators and to contribute 
further for a helpful insecticide pest 
management. 
 
From the study carried out by Cornell 
researchers, Agricultural policy of china 
and others on BT cotton there is an 
increase in the usage of the pesticide 
approximately for some years. This has led 
to the over burden to the farmers by 
causing a huge loss and less profit on an 
expense of GM seeds [2].  
 
Insecticides are used as a medicine to BT 
cotton to prevent the cotton pests like 
bugs, insects and other worms which lay 
eggs and damage the crop. 
BT cotton has some limitations: 
1. Drasticity of the toxin will be reduced 
gradually for a BT gene and the 
effectiveness will be for almost 2 
months. 
2. The insecticide is having poor 
performance on some sucking pests 
which will harm the plants like 
whitefly etc. 
 
BT Brinjal 
The study conducted by Mr. Mahyco led 
to the invention of a gene named cry1Ac 
and other supporting genes namely nptII 
and aad. 
 
Among them the gene cry1Ac comes 
under the control of the vegetable 
cauliflower mosaic virus 35S or CaMV35S 
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and is expressed in all brinjals’ tissue 
throughout its life.NptII and aad are the 
optional marker genes available which are 
supporting to the gene cry1Ac, where nptII 
genes main functionality is to find the 
transgenic plants from the non-transgenic 
plants whereas aad dictates the bacteria 
which is transformed during the 
development of the construct. 
 
BT Brinjal does not support Aad gene 
since it contains a bacterial promoter. The 
technique named Agrobacterium-mediated 
technique is used to complete the construct 
by the insertion of lively and modern 
cotyledons from the brinjal plants. By 
using Ti plasmid the Agrobacterium 
inserts DNA into plants and researchers 
have shown interest for other plants as 
well. There is a regeneration process done 
for the transformed plants and analysis has 
been taken care through the technique 
Southern blotting. The plants progeny was 
analyzed to identify lines segregating in a 
Mendelian fashion [3]. This has led to the 
revolution in the BT industry, in spite of 
this it has possessed health wizards to all 
the category of organisms including 
human beings, animals etc. [4]. 
PROPOSED SYSTEM 
We are proposing this system for all kind 
of plants within its scope, i.e., the RNAi of 
the particular crop is selected and it is 
compared with the mRNA of the useful 
organisms as well as the pests which 
belongs to that particular area in which the 
crop can be cultivated and served. The 
RNAi is responsible for controlling of 
mRNA where it binds to the particular 
mRNA and stops the production of gene 
thereby stops the gene functions. 
For this we have developed a software 
system using JAVA to find the Efficient 
RNAi sequence for ideal implementation. 
 
Block Diagram of the System 
The block diagram of Identification and 
validation of miRNA in Agriculture data is 
as shown in Fig. 2. 
 
The block diagram shows the main 
important stages to implement the project 
as shown in the Fig. 4. Initially, the RNAi 
sequence is given as input. Further 
implementation is done by using JAVA 
software. In the next step the result will be 
displayed [5,6]. 
 
 
Figure 2: Block diagram of system. 
 
Design Implementation 
The design implementation done for the 
system is as shown in the Fig. 3 and the 
steps carried out are as follows: 
1. In the first block, the RNAi sequence 
of about 20 to 25 characters which is 
composed of the A, T, G and C is 
given as an input. 
2. In the second block the pattern 
matching of entered RNAi sequence 
with the provided DNA dataset of the 
organisms takes place. If the RNAi 
matches with the mRNA of the useful 
oganisms then the RNAi is inefficient 
and the process needs to terminate. 
3. In the third block, the RNAi which 
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matches only with the pest is 
considered and the specifications of the 
matched gene is incorporated into the 
table. 
4. In the fourth block the table data is 
incorporated into excel sheet generated 
can be considered for the further 
validation.
 
Input from user               perform pattern matching 
20 to 25 characters with the provided dataset  
composed of ATGC of organisms true 
  
  
 
   RNAi sequence 
 Matches only 
                                                                                          With the pest false 
                                                                              (efficient) 
 
 
 
 
 
 
                                                                                     JTable is used 
 for graphical 
                                                                                               display 
 
GenID Gensym Genbiotype Transcript_type Count 
ENSG0000118193.11 KIF14 Protein_coding Protein_coding 1 
ENSG0000118193.11 KIF14 Protein_coding Protein_coding 1 
Excel sheet used for 
Further validation 
                                    OUTPUT   
Figure 3: Design of implementation. 
 
 
Figure 4: Overview of the identification and validation of miRNA in agricultural data. 
 
The overall system is implemented as 
shown in the Fig. 4 and the necessary steps 
taken care are as follows: 
• In the first block the RNAi sequence is 
entered and is composed of A, T, G, C 
format. 
• In the second block it is converted into 
it is compliment whereas, A is 
RNAi 
sequence 
entered 
 
RNAi matches with 
useful organisms 
(NotEfficient) 
 
 
Terminate 
gene/Homo.cds.aal.fa | getfile 
ATGCGACTATGA
G | ATGCATGC 
Gene  specifications of 
the provided RNAi is 
incorporated into the 
table 
Table data 
incorporated into the 
Excel sheet 
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converted to T and vice versa and C is 
converted to G and vice versa. 
• In the third block matching takes place 
with the entered sequence and the 
given dataset. 
 
The flowchart of the system is as shown 
in the Fig. 5 and the working of the 
overall steps are as follows: 
• At the first step it will initialize the 
variables. 
• Then we have to provide the RNAi 
sequence as well as the available 
dataset as an input. 
• After providing the input it will start 
processing, where it checks whether 
the provided sequence is present in the 
given dataset, if present it will store the 
starting and the ending position and 
also the gene description to the table. If 
the sequence is not present then it will 
stop the process after reaching the end 
of file in the dataset. 
• In the next step, it checks whether the 
end of file has reached or not, if 
reached it stops the process otherwise 
it loops back the while loop.
 
 
Figure 5: Flowchart of the identification and validation of miRNA in agriculture data. 
  
 
 
 
14 Page 9-16 © MAT Journals 2019. All Rights Reserved 
 
Journal of Data Mining and Management  
e-ISSN: 2456-9437 
Volume 4 Issue 3  
Algorithm for Identification and 
validation of miRNA in agriculture data 
Algorithm(String matching Algorithm) 
// Determine whether the characters in 
input string 
// contains only A,T,G,C. 
// Input: A String consisting of A,T,G,C 
characters and 
// fasta file. 
// Output: Number of times the sequence is 
present  
// in the input file. 
//Convert the entered sequence 
// to its complements. 
// perform String matching 
// choose the DNA dataset which is 
physically present on the system 
Initialize the variables count,v1,v2,v3,res 
to zero 
while(linereadline from file!=NULL) 
{//use matcher class to perform pattern 
matching 
geneidmatcher(line) 
genesymbolmatcher(line) 
genebiotypematcher(line) 
transcriptbiotypematcher(line) 
RNAisequencematcher(line) 
while(RNAisequence.find()) 
count++  
while(geneid.find()) 
res++ 
String 
gidsubstring(geneid.start(),geneid.end())       
while(genesymbol.find()) 
v1++   
String 
gsbsubstring(genesymbol.start(),genesy
mbol.end())        
while(genebiotype.find()) 
v2++   
String 
gbtsubstring(genebiotype.start(),genebio
type.end())        
while(transcriptbiotype.find()) 
v3++   
String 
tbtsubstring(transcriptbiotype.start(),tran
scriptbiotype.end())        
if(count>0) 
{ 
//add the corresponding 
geneid,genesymbol,genebiotype and                                                                                          
// transcript biotype to the corresponding 
table row   
if(resv1 && resv2 && resv3) 
rowobject[ ]{gid,gsb,gbt,tbt,count} 
addRow(rowobject) 
else if(res!=v1 && resv2 && resv3) 
rowobject[ ]{gid,null,gbt,tbt,count} 
addRow(rowobject) 
else if(resv1 && resv2 && res!=v3) 
rowobject[ ]{gid,gsb,gbt,null,count} 
addRow(rowobject) 
else if(resv1 && res!=v2 && resv3) 
rowobject[ ]{gid,gsb,null,tbt,count} 
addRow(rowobject) 
else if(res!=v1 && res!=v2 && res!=v3) 
rowobject[ ]{gid,null,null,null,count} 
addRow(rowobject) 
else if(res!=v1 && res!=v2 && resv3) 
rowobject[ ]{gid,null,null,tbt,count} 
addRow(rowobject) 
else if(resv1 && res!=v2 && resv3) 
rowobject[ ]{gid,gsb,null,null,count} 
addRow(rowobject) 
} 
v1res 
v2res 
v3res 
} 
 
APPLICATIONS 
The proposed system provides the 
following: 
 
Increased Yield 
The major threat caused by the pests will 
be reduced and thereby increased the crop 
yield. 
 
Drought Tolerance 
It is the ability of a plant to maintain 
favorable water balance and turgidity even 
exposed to drought conditions there by 
avoiding stress and its consequences. 
Stress avoidance due to morphological 
anatomical characteristics which 
themselves are the consequences of the 
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physiological processes induced by 
drought these zerophytic characteristics 
are quantitative and vary according to 
environmental conditions. 
 
Reduced Pesticide Use 
Genetic pesticide is an alternate to 
chemical pesticide and is more efficient 
and harmless when compared to chemical 
pesticide. 
 
Protecting the Plants from Harmful 
Organisms 
Genetic pesticide causes the severe 
problems for the pests that may lead to 
death and protects the plants from the 
harmful organisms. 
 
Proper Growths Plants 
By using the genetic pesticide the diseases 
caused by the harmful organisms can be 
reduced and leads to proper growth of 
plants. 
Helps in Plant Tissue Culture 
The representation of the units in label 
should be done with special notations like 
brackets or with flower braces. For 
example representing the code as 
“Magnetization (B/m)” or with 
“Magnetization {B[m(1)]} should be 
feasible rather than only with “B/m”. 
Avoid using of ratio in label axes with 
some entities and measurements, like for 
example “power (watts)”, instead of 
“power/watts”. 
 
RESULTS 
Initially, we select the input dataset that 
are available in the system which is 
provided by the NCBI website. Further the 
validation of the human gene by providing 
the input as valid RNAi sequence and the 
dataset available for the human gene as 
shown in the Fig. 6. 
 
 
Figure 6: Validating the human gene with the provided RNAi sequence. 
 
CHALLENGES AND FUTURE WORK 
Since, we are using the large dataset we need 
to have the larger RAM space to process the 
data and is directly related to the useful 
organisms health, We need to implement it 
ideally otherwise it might harm the health of 
the useful organisms which could lead to a 
severe genetic diseases which can or cannot 
be cured. In the future enhancement we will 
store the dataset in the cloud and the 
processing of the dataset will be done in the 
cloud itself so, that the processing speed will 
be faster and more efficient. Also, we are 
developing the portable software which can 
be handy and the processing will be done in 
the cloud. 
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CONCLUSION 
As the world is facing the problem to 
provide resistance to certain organisms and 
the fast increase of diseases has led to 
several problems, there is a requirement of 
genetic modification to take place so that 
lot of diseases can be avoided especially in 
the rural area which leads to good result in 
the health of all the organisms. We can 
provide nutrient profile to the crop and can 
educate the farmers in this scenario to 
provide resistance against pets or any other 
natural calamities. Genetic modification 
can have the potential to solve many of the 
world’s hunger and malnutrition problems. 
 
The warning and the consequence we can 
take here is to provide a good healthy 
condition for human and other organic 
species and even to the outside world. 
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